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© In a displaying method in a programming sys- 
tem (50) for a programmable controller (60), a se- 
quence program is displayed on a display screen in 
such a manner that a ladder circuit(s), in that portion 
of ladder circuits selected as the bases of automatic 
generation which is stored in a temporary storage 
memory (b), is displayed in a distinguished repre- 
sentation such as a brightness-enhanced representa- 
tion or a color-changed representation. Thereby, the 
ladder circuit stored in the temporary storage mem- 
ory (b) can be confirmed at a glance with no need of 
a special operation. Therefore, the confirmation is 
facilitated, thereby making it possible to prevent an 
erroneous input when a program is generated. Also, 
since a complicated operation is not required, the 
efficiency of programming is improved. 
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BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to a displaying 
method in a programming system for a program- 
mable controller, and more particularly to a display- 
ing method in a programing system for a program- 
mable controller which can generate a sequence 
program while generating or editing a ladder dia- 
gram on a display screen. 

DESCRIPTION OF THE RELATED ART 

In a programmable controller which processes 
a program representing a multiplicity of ladder cir- 
cuits including relay contacts successively con- 
nected, it is necessary to generate a sequence 
program and to store the generated program into a 
program memory of a programmable controller 
body. Conventionally, a dedicated programming 
system is used for generating a program represent- 
ing the ladder circuits. This programming system is 
provided with a display device such as a cathode- 
ray tube (hereinafter referred to as CRT), and an 
operator completes a sequence program to be 
stored into the program memory of the program- 
mable controller while successively and interac- 
tively generating and editing a ladder diagram of 
intended ladder circuits on a display screen by use 
of this programming system. 

Though a sequence program represents a mul- 
tiplicity of ladder circuits, there may be the case 
where many similar ladder circuits exist in the 
multiplicity of ladder circuits. The conventional 
method for reducing the number of process steps 
for generation of the program in such a case in- 
cludes copying a certain basic or original ladder 
circuit by a required number as rt is in form, storing 
the copied circuits directly and additionally into a 
program memory, and thereafter performing a nec- 
essary edition processing inclusive of the change 
of input/output numbers of relay contacts, coils, 
etc. for the copied circuits, thereby completing new 
ladder circuits. 

In order to perform the above processing in a 
more simple manner and with a high efficiency, a 
method has been proposed which includes storing 
a basic ladder circuit into a temporary storage 
memory which is independent of a program mem- 
ory, performing a necessary processing such as 
the change of an input/output number in a state in 
which the basic ladder circuit is stored in the 
temporary storage memory, and thereafter storing 
the changed ladder circuit additionally into the pro- 
gram memory. Upon edition/generation of a pro- 
gram, which ladder circuits of a multiplicity of lad- 
der circuits in the program memory are stored as 



the basic ladder circuits in the temporary storage 
circuit, is displayed by displaying the circuit num- 
bers of those ladder circuits on a portion of the 
display screen of a CRT or displaying them in the 
5 form of a list on another display screen. 

As a prior art showing the above kind of tech- 
nique, one can refer to JP-A-60-221807 or JP-A- 
56-11502. 

In the above-mentioned prior art, that ladder 
w circuit of a multiplicity of ladder circuits stored in a 
program memory, which is stored in a temporary 
memory, is managed by only a circuit number 
provided for that circuit. Therefore, for example, in 
the case where it is desired to search for a ladder 
75 circuit which is a substance, it is necessary to 
change over a display screen to fetch the ladder 
circuit by use of another function. Accordingly, 
there is a problem that an operation becomes 
complicated. 

20 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
a displaying method in a programmable system for 

25 a programmable controller in which a program in- 
put efficiency can be improved. 

Another object of the present invention is to 
making it possible to easily confirm a ladder circuit 
stored in a temporary storage memory during ref- 

30 erence to the contents of a program memory, 
thereby eliminating a complicated operation and 
improving the program input efficiency. 

To that end, the present invention provides a 
displaying method in a programming system for a 

35 programmable controller, the programming system 
generating/editing a sequence program to be writ- 
ten into a program memory of the programmable 
controller, the programming system being provided 
with display means for displaying the sequence 

40 program on its display screen in a form thereof 
transformed to a ladder diagram including relay 
contacts so that the sequence program to be 
stored into the program memory is interactively 
generated/edited on the display screen, in which in 

45 response to the reference designation of any lad- 
der circuit providing a sequence program having 
already been generated, the reference designated 
ladder circuit is displayed on the display screen in 
a representation distinguished from other ladder 

so circuits. 

According to a preferred embodiment of the 
present invention, the reference designated ladder 
circuit is displayed in an emphasized representa- 
tion. Alternatively, the reference designated ladder 

55 circuit may be displayed in a brightness-inverted 
representation or in a color-changed representation. 
In displaying the reference designated circuit, ei- 
ther the whole or a part of the circuit can be 
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displayed in the distinguished representation. In the 
case where the part of the circuit is displayed in 
the distinguished representation, a circuit number 
of the reference designated ladder circuit is dis- 
played in a representation distinguished from the 
circuit numbers of the other ladder circuits. 

With the above construction, since a ladder 
circuit(s), in that portion of reference designated 
ladder circuits which is stored in a temporary stor- 
age memory, can be confirmed at a glance with no 
need of a special operation during generation or 
edition of a ladder diagram, the confirmation is 
facilitated, thereby making it possible to prevent an 
erroneous input. Also, since a complicated opera- 
tion is not required, the efficiency of programming 
can be improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram showing the state of display 
on a display screen according to an embodi- 
ment of the present invention; 
Fig. 2 is a diagram showing the state of display 
on the display screen in the case where an 
"AUTOMATIC GENERATION" function is select- 
ed; 

Fig. 3 is a conceptual diagram showing a rela- 
tionship between a program memory and a tem- 
porary storage memory; 

Rg. 4 is a block diagram showing an automatic 
program generation function; 
Rg. 5 is a block diagram showing the hardware 
construction of a programming system; 
Rg. 6 is a diagram showing the state of display 
on the display screen according to another em- 
bodiment of the present invention; 
Rg. 7 is a diagram showing the state of display 
on the display screen according to a further 
embodiment of the present invention; and 
Rg. 8 is a flow chart of an automatic program 
generation processing included in the present 
invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Embodiments of the present invention will now 
be explained in reference to the accompanying 
drawings. 

Rg. 5 shows an example of the hardware con- 
struction of a programming system of a present 
invention and a programmable controller body into 
which a sequence program generated by the pro- 
gramming system is to be loaded. A portion en- 
closed by one-dotted chain line in Rg. 5 denotes a 
programming system 50. 

The programming system 50 includes a main 
memory 51 as an internal storage memory for 



storing a system program for programming, data 
and so on, a hard disk (DISK) 52 as an external 
memory, a CRT 54 as a display device, a keyboard 
(KB) 55 as an input device, a printer 56 as a 

5 printing device, a serial interface 57 for commu- 
nication for transmitting a generated sequence pro- 
gram to a programmable controller 60, and a cen- 
tral processing unit (CPU) 58 for making a control 
for the whole of the programming system 50. 

w These components are interconnected by a bus BA 
so that the central processing unit 58 can control 
the individual components in accordance with a 
program for system control stored in a system 
memory s. 

75 The programmable controller 60 includes an 
interface 62 for receiving a sequence program 
transmitted from the programming system 50, a 
memory 61 for storing the received sequence pro- 
gram, a CPU 64 for executing the stored sequence 

20 program, and an input/output device (I/O) 63 for 
delivering/receiving data to/from an object to be 
controlled. These components are inter-connected 
by a bus BB so that the central processing unit 64 
can control the individual components in accor- 

25 dance with the sequence program stored in the 
memory 61 . 

The CPU 58 of the programming system 50 
makes a control for a display on the CRT 54 in 
accordance with a system control program stored 

30 in the system memory s and a key input from the 
keyboard 55 by an operator to generate a se- 
quence program including a multiplicity of ladder 
circuits. The generated sequence program is 
stored into the hard disk 52. After a series of 

35 sequence programs have been completed, the 
CPU 58 transfers the series of sequence programs 
to the programmable controller 60 through the 
serial interface 57 in accordance with a key opera- 
tion by the operator. 

40 In the main memory 51 are allotted the system 
memory s for storing the system control program 
for enabling a programming by the operator in 
correspondence to a display screen of the CRT 54, 
a program memory a for storing the generated 

45 sequence program, and a temporary storage mem- 
ory b constructed such that a plurality of arbitrary 
ladder circuits can be stored. 

Rg. 3 is a schematic diagram illustrating a 
relationship between the program memory a and 

so the temporary storage memory b shown in Rg. 5. 
In Rg. 3, reference symbol a denotes a program 
memory for storing a sequence program including 
a multiplicity of ladder circuits R1, R2, — , Rn ( and 
symbol b denotes a temporary storage memory 

55 constructed such that a plurality of ladder circuits 
Rm and Rn providing the bases or originals of 
copy can be stored. Even if the contents of the 
temporary storage memory b are changed, any 
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influence is not given on the contents of the pro- 
gram memory a at all. In other words, the tem- 
porary memoryb is a working memory which is 
completely independent of the program memory a. 

Fig. 4 is a block diagram of means having a 
function of automatically generating a similar ladder 
circuit in the above-mentioned programming sys- 
tem. In Fig. 4, reference symbol APG denotes an 
automatic program generation portion. In actual, the 
automatic program generation portion APG is 
stored in the system memory s of the program- 
ming system 50 in the form of a program. The 
function of the automatic program generation por- 
tion APG will now be explained. First, a basic 
ladder circuit, to which a reference is to be made in 
automatic program generation, is extracted from 
the program memory a of the programming system 
50. The extracted ladder circuit is copied or stored 
into the temporary storage memory b. Thereafter, a 
program transformation/processing is" performed for 
the ladder circuit stored in the temporary storage 
memory b in accordance with an automatic pro- 
gram generation rule designated by the user, there- 
by generating a similar ladder circuit. Reference 
symbol R denotes an automatic program genera- 
tion rule inputted by the user from the keyboard 55 
and n represents the number of ladder circuits to 
be automatically generated. In the shown example, 
the number is "10" or it is required that a ladder 
circuit stored in the temporary storage memory b 
should be generated by ten in number. Symbols A, 
B, C and D respectively designate the correspond- 
ing a contact A, b contact B, a contact C and 
output coil D of a ladder circuit stored in the 
temporary storage memory b. The ladder circuit 
stored in the temporary storage memory b is a 
ladder circuit in which a series circuit including the 
a contact A, the b contact B and the output coil D 
is connected between ladder buses P and N and 
the a contact C is connected in parallel with a 
series circuit portion including the a contact A and 
the b contact B. "A = X100 + 1" shows that in 
automatic generation of ten ladder circuits, a con- 
tact corresponding to the a contact A should be 
numbered with a sequential increase from "X100" 
one by one as "X101", "X102", "XI 03", — . "B = 
R000" shows a contact number to be commonly 
provided to the ten ladder circuits to be automati- 
cally generated. "C = LOGO" too shows a contact 
number to be commonly provided to the ten ladder 
circuits to be automatically generated. "D = Y300 
+ 2" shows that in automatic generation of ten 
ladder circuits, an output coil corresponding to the 
output coil D should be numbered with a sequential 
increase from "Y300" two by two as "Y302", 
-Y304", "¥306", — . The automatic program gen- 
eration portion APG supplied with such data input- 
ted by the user concerning the generation rule 



automatically generates ten ladder circuits in the 
program memory a on the basis of a ladder circuit 
stored in the temporary storage memory b and 
adds these ladder circuits into a sequence program 

5 having already been stored in the program memory 
a, thereby automatically generating a sequence 
program. In the case where there are a plurality of 
basic ladder circuits which provide the bases of 
copy, the above processing is repeatedly per- 

70 formed for the basic ladder circuit stored in the 
temporary storage memory b. Accordingly, a lad- 
der circuit stored in the temporary memory b at 
this time or after automatic generation is always a 
circuit added to the program memory b at the 

;s latest. ~ 

Fig. 1 is a diagram showing an example of the 
state of display on a display screen of the display 
device 54 of the programming system 50. More 
particularly, Fig. 1 shows a state of the display 

20 screen in a mode for program edition. In the figure, 
the uppermost column includes state display areas 
for indicating the present state of the programming 
system 50. An area SE1 is provided for indicating 
whether or not a programmable controller 60 to 

2s which the programming system 50 is connected is 
actually operating. On the area SE1 are displayed 
"RUN" if the programmable controller is operating 
and "STOP" if the programmable controller is not 
operating. In the shown example, "STOP" is dis- 

30 played or it is indicated that the programmable 
controller 60 is being stopped. An area SE2 is 
provided for indicating a type name of the prog- 
rammable controller 60 to which the programming 
system 50 is connected. The present example 

35 shows that the type name of the programmable 
controller 60 is "H-2000". An area SE3 is provided 
for indicating a programmable controller 60 to 
s which the programming system 50 is logically con- 
nected. In the case of the present embodiment, a 

40 plurality of programmable controller 60 can be in- 
terconnected by a communication line so that the 
connection of the programming system 50 to any 
one of the interconnected programmable control- 
lers 60 allows a logical connection to the other 

45 programmable controller 60. In the case where the 
programming system 50 is logically connected to a 
programmable controller 60 to which the program- 
ming system is directly connected in a hardware 
fashion, "SELF STATION" is displayed on the area 

so SE3. In the case where the programming system 
50 is logically connected to the other program- 
mable controller 60, "OTHER STATION" is dis- 
played on the area SE3. An area SE4 is provided 
for indicating which contents of those of the pro- 

55 gram memory a (i.e. the contents stored in the 
program memory a provided in the programming 
system 50) and those of the program memory 61 
(i.e. the contents stored in the program memory 61 
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provided in the program controller 60) are repre- 
sented in the form of a ladder circuit diagram by 
the programming system 50. In the case where the 
contents of the program memory a are represent- 
ed, "GPC" is displayed. In the case where the 
contents of the program memory 61 are repre- 
sented, "CPU" is displayed. An area SE5 is pro- 
vided for indicating a mode of the programming 
system 50. Either an "EDIT" mode, a "READ" 
mode or a "MONITOR" mode is displayed on the 
area SE5. The "EDIT" mode is a mode in which 
the input or edition of a program is actually possi- 
ble. The "READ" mode is a mode in which a 
sequence program is read from the program mem- 
ory a or 61 and the read sequence program is 
merely displayed in the form of a ladder circuit 
diagram on the display screen. The "MONITOR" 
mode is a mode in which the monitoring of the 
state of operation of each of the contacts and the 
output coil upon operation of the programmable 
controller 60 is made possible by changing its 
display pattern in a ladder circuit diagram. An area 
SE6 is provided for distinguishabty representing 
whether each constant represented in the ladder 
circuit diagram is a decimal number or a hex- 
adecimal number. In the case of a decimal number, 
"10" is displayed on the SE6. In the case of a 
hexadecimal number, "16" is displayed. An area 
SE7 is provided for indicating the remaining stor- 
age capacity of the program memory a or the 
program memory 61 in units of one step. In gen- 
eral, one contact corresponds to one step. The 
present example shows that there are 48302 steps 
left. An area SE8 is provided for indicating the 
number of ladder circuits presently stored or regis- 
tered in the program memory a or the program 
memory 61. The present example shows that 21 
circuits are registered. A right side portion of the 
display screen is an area for displaying a circuit 
number of a ladder circuit. More particularly, 
(00001), (00002), (00003) and (00004) represent 
the circuit numbers of ladder circuits displayed on 
the left side thereof and this circuit number is 
designated in an individual processing to settle or 
designate a ladder circuit positioned or displayed 
on the left side of the circuit number. 

In Rg. 1, the lowermost column on the display 
screen includes function display areas for indicat- 
ing the functions of function keys (not shown) ar- 
ranged on the keyboard 55. An area FE1 is pro- 
vided for indicating a function "EXECUTE WRITE" 
established for a function key F1. When a user 
depresses the key F1 after the completion of edi- 
tion, the contents of edition till that time are written 
into the program memory a or the program mem- 
ory 61. An area FE2 is provided for indicating a 
function "MOVE" established for a function key F2. 
With the function "MOVE", one or more ladder 



circuits inputted are moved singly or in a set of 
consecutive circuits to a position between other 
ladder circuits. When the user depresses the key 
F2, a message for input of a range of circuits to be 

5 moved is displayed. Ttien, the user inputs a lead- 
ing circuit number and a final circuit number in 
accordance with this message to define or des- 
ignate the range of circuits to be moved. Subse- 
quently, a message for input of a circuit number of 

10 the destination for movement is displayed. When 
the user inputs this circuit number, the range- 
designated circuits are moved before the circuit 
number of the destination for movement. An area 
FE3 is provided for indicating a function "DELETE" 

75 established for a function key F3. With the function 
"DELETE", one or more ladder circuits inputted 
are deleted singly or in a set of consecutive cir- 
cuits. When the user depresses the key F3, a 
message for input of a range of circuits to be 

20 deleted is displayed. Then, the user inputs a lead- 
ing circuit number and a final circuit number in 
accordance with this message to designate the 
range of circuits to be deleted. And, the circuits in 
the designated range are deleted. An area FE4 is 

25 provided for indicating a function "COPY" estab- 
lished for a function key F4. With the function 
"COPY", one or more ladder circuits inputted are 
copied singly or in a set of consecutive circuits to a 
position between other ladder circuits. When the 

30 user depresses the key F4, a message for the 
input of a range of circuits to be copied is dis- 
played. Then, the user inputs a leading circuit 
number and a final circuit number in accordance 
with this message to designate the range of circuits 

35 to be copied. Subsequently, a message for input of 
a circuit number of the destination for copy is 
displayed. When the user inputs this circuit num- 
ber, the range-designated circuits are copied be- 
fore the circuit number of the destination for copy. 

40 An area FE5 is provided for indicating a function 
"MERGE" established for a function key F5. With 
the function "MERGE", for example, one or more 
ladder circuits are merged in any range and singly 
or in a set of consecutive circuits from an already 

45 produced sequence program stored in the external 
memory 52 to a position between ladder circuits 
which are being generated. When the user de- 
presses the key F5, a message for input of a range 
of circuits to be copied is displayed. Then, the user 

so inputs a leading circuit number and a final circuit 
number in accordance with this message to des- 
ignate the range of circuits to be merged. Subse- 
quently, a message for input of a circuit number of 
the destination for mergence is displayed. When 

55 the user inputs this circuit number, the range- 
designated circuits are read from the external 
memory 52 and are merged before the circuit 
number of the destination for mergence. An area 
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FE6 is provided for indicating a function 
"AUTOMATIC GENERATION" established for a 
function key F6. With the function "AUTOMATIC 
GENERATION", one or more ladder circuits, which 
provide the bases of automatic generation, are se- 
lected singly or in a set of consecutive circuits and 
are stored in the temporary storage memory b, as 
has already been mentioned. When the useT de- 
presses the key F6, there is displayed a message 
for input of a range of circuits which provide the 
bases of automatic generation. Then, the user in- 
puts a leading circuit number and a final circuit 
number in accordance with this message to des- 
ignate the range of circuits which provide the bases 
of automatic generation. The range-designated cir- 
cuits are stored into the temporary storage memory 
b. Subsequently, a generation rule is inputted, as 
mentioned above. Ladder circuits are automatically 
generated on the basis of the inputted generation 
rule, as mentioned above. An area EF7 is provided 
for indicating a function "RECOVERY" established 
for a function key F7. With the function 
"RECOVERY", an erroneous input, rf any, is can- 
celled. The preceding operation can be cancelled 
by depressing the key F7. An area EF8 is provided 
for indicating a function "BATCH CHANGE" estab- 
lished for a function key F8. With the function 
"BATCH CHANGE", numbers such as contact 
numbers or output coil numbers of ladder circuits 
are changed en bloc. An area EF10 is provided for 
indicating a function "CHANGE-OVER" established 
for a function key F10. With the function 
"CHANGE-OVER", the functions of function keys 
arranged on the keyboard 55 are changed over. In 
the present embodiment, if the function key F10 is 
depressed in a state shown in Fig. 1, various coil 
symbols, output coil symbols and so on for input of 
ladder circuits are allotted for the function keys so 
that it becomes possible to input various symbols 
by use of the function keys. 

Fig. 1 represents a part of a sequence program 
or a ladder diagram of the program memory a 
displayed on the display screen of the CRT 54. 
The generation/edition of a sequence program is 
made on this display screen. By scrolling ladder 
circuits on the display screen upward and down- 
ward by use of a SCROLL key provided on the 
keyboard 55, it is possible to fetch all of ladder 
circuits stored in the program memory a and to 
display them on the display screen. At this time, in 
order to make it possible to easily confirm which 
ladder circuit is stored in the temporary storage 
memory b, the corresponding ladder circuit stored 
in the temporary storage memory b is displayed on 
the display screen in a representation distinguished 
from other ladder circuits by displaying the cor- 
responding ladder circuit in an emphasized repre- 
sentation in such a manner that the ladder buses P 



and N of the corresponding ladder circuit are made 
thick and have a high or enhanced brightness. The 
example of Fig. 1 shows that all of ladder circuits 
displayed on the display screen are stored in the 

5 temporary storage memory b. 

Thus, the ladder circuits stored in the tem- 
porary memory b are displayed in an emphasized 
or distinguished representation on the display 
screen. By merely performing a scrolling with no 

w special operation, a user can easily confirm which 
ladder circuit is stored (or registered) in the tem- 
porary storage memory b. Therefore, the operabil- 
ity is improved and a programming can be made 
with a high efficiency. As one alternative to the 

75 emphasized display of ladder circuits stored in the 
temporary storage memory b or another example 
of the distinguished representation, the whole of 
the corresponding ladder circuit may be displayed 
in an inverted representation or in a color-changed 

20 representation, as shown in Fig. 6. As another 
alternative, a circuit number of the corresponding 
ladder circuit may be displayed in an emphasized 
representation. In both the cases shown in Figs. 6 
and 7, it is indicated that a circuit number (00002) 

25 is stored in the temporary storage memory b. 

Fig. 8 is a flow chart showing the operation of 
an automatic program generation processing for 
attaining the above-mentioned function. This pro- 
cessing means is activated by depressing the func- 

30 tion key F6 in the "EDIT" mode shown in Fig. 1. 
First or in step 8a, ladder circuits providing the 
bases of automatic generation are selected in units 
of one circuit. The selection can be made either in 
units of one circuit or in units of plural circuits. 

35 Namely, if the function key F6 is depressed in a 
state of the display screen in the "EDIT" mode as 
shown in Fig. 1 to select the "AUTOMATIC GEN- 
ERATION" function, the display screen takes a 
state as shown in Fig. 2. Fig. 2 is shown omitting 

40 the emphasized representation on the display 
screen shown in Fig. 1 . As shown in a lower portion 
of Fig. 2, an "AUTOMATIC GENERATION LEAD- 
ING CIRCUIT No. = " input request message for 
input of a range of ladder circuits, which provide 

45 the bases of automatic generation, is displayed on 
the display screen. At the same time, the functions 
of "PRECEDING PAGE", "NEXT PAGE", 
"SEARCH" and "DISCONTINUE" are assigned to 
the function keys F3, F4, F5 and F8 and the 

so corresponding function names are displayed on the 
areas FE3, FE4, FE5 and FE8. The function 
"PRECEDING PAGE" assigned to the function key 
F3 is a function of changing over the display 
screen to display ladder circuits which are ar- 

55 ranged in front of ladder circuits being presently 
displayed. The function "NEXT PAGE" assigned to 
the function key F4 is a function of changing over 
the display screen to display ladder circuits which 
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are arranged in rear of the ladder circuits being 
presently displayed. The function "SEARCH" as- 
signed to the function key F5 is a function of 
searching for a corresponding ladder circuit by the 
input of a circuit number of the ladder circuit and 
displaying the ladder circuit on the display screen. 
The function "DISCONTINUE" assigned to the 
function key F8 is a function of forcibly discontinu- 
ing or stopping the preceding operation in the case 
where an erroneous input or the like is made. If a 
leading circuit number in the range of ladder cir- 
cuits providing the bases of automatic generation is 
inputted on the display screen shown in Ftg. 2 and 
an "EXECUTE" key provided on the keyboard 55 
is thereafter depressed, the display screen takes a 
state as shown in Fig. 6 though the form of a 
distinguished representation is different since Fig. 6 
shows the alternative to the emphasized repre- 
sentation shown in Fig. 1 but omitted from Fig. 2. 
On the display screen shown in Fig. 2, an 
"AUTOMATIC GENERATION FINAL CIRCUIT No. 
= " input request message for input of the last in 
the range of ladder circuits providing the bases of 
automatic generation is displayed, as shown in a 
lower portion of Fig. 2. If the final circuit number in 
the automatic generation range is inputted on the 
display screen shown in Fig. 2 and the 
"EXECUTE" key is thereafter depressed, the lad- 
der circuits providing the bases of automatic gen- 
eration are settled. If the "EXECUTE" key is de- 
pressed without inputting the circuit number in the 
state of the display screen shown in Fig. 6, only 
one ladder circuit inputted on the display screen 
shown in Fig. 2 is selected and settled. 

Next or in step 8b, an input/output update rule 
is inputted. More particularly, input/output types 
and updated values of input/output numbers to be 
subjected to automatic updating, and so on are 
inputted from the keyboard 55, as shown in Ftg. 4. 
In step 8c, the selected circuit is read from the 
program memory a and is copied or stored into the 
temporary storage" memory b. Subsequently, the 
ladder buses P and N of the registered ladder 
circuit is displayed in a distinguished representa- 
tion (as shown in Fig. 1, 6 or 7) on the display 
screen on which the contents of the program mem- 
ory a are displayed in a ladder diagram. Next or in 
step 8d for a processing of automatic generation of 
ladder circuits, a program 

transformation/processing is performed for the lad- 
der circuit stored in the temporary storage memory 
b in step 8c in accordance with the user's des- 
ignated automatic program generation rule inputted 
in step 8b, as explained in conjunction with Fig. 4, 
thereby generating similar ladder circuits. And, the 
generated ladder circuits are added to a sequence 
program having already been stored in the pro- 
gram memory a. In the present embodiment, the 



ladder circuit stored in the temporary storage 
memory b after automatic generation is the same 
as the last generated ladder circuit, that is, a ladder 
circuit last added to the program memory a, as has 

s already been mentioned. Therefore, in step 8d, the 
ladder circuit last written into the program memory 
a by the automatic generation is displayed in a 
distinguished representation. Subsequently or in 
step 8e, whether or not the automatic generation 

io should be continued is inquired of the user. If there 
is an instruction of continuation, the flow turns to 
step 8d to continue the automatic generation pro- 
cessing. If the automatic generation should be 
completed, the contents of the temporary storage 

75 memory b are cleared in step 8f. At the same time, 
the distinguished representation is cleared. 

According to the embodiment as mentioned 
above, since a ladder circuit(s), in that portion of 
ladder circuits providing the bases of automatic 

20 generation which is copied or stored in the tem- 
porary storage memory b, can be confirmed at a 
glance with no need of a~ special operation during 
generation/edition of a ladder diagram, the con- 
firmation is facilitated, thereby making it possible to 

25 prevent an erroneous input before it happens. Also, 
since a complicated operation for confirmation is 
not required, the program generation efficiency can 
be improved. 

Though the embodiment has been explained in 

30 conjunction with the case where data concerning a 
selected ladder circuit forming the basis of auto- 
matic program generation is copied or stored from 
the program memory a into the temporary storage 
memory b, only a ciTcurt number of the ladder 

35 circuit providing the basis of automatic generation 
may be stored in the temporary storage memory b. 
For the automatic generation, ladder circuit data as 
a substance is read from the program memory a 
on the basis of the circuit number stored in the 

40 temporary storage memory b and is then subjected 
to change/processing. In this case, it becomes pos- 
sible to reduce a storage capacity required for the 
temporary storage memory b even in the case 
where a large number of ladder circuits are se- 

45 lected. 

As apparent from the foregoing explanation, 
according to the present invention, the 
presence/absence of storage of a circuit in a tem- 
porary storage memory is always displayed on a 

so display screen for edition of a ladder diagram. 
Therefore, in the case where it is desired to per- 
form a function such as automatic program genera- 
tion using the temporary storage memory, it is 
possible to advance a work while confirming, which 

55 circuit is stored in the temporary storage memory, 
without making a change-over for a display screen. 
Accordingly, it is possible to prevent an erroneous 
operation, an erroneous input or an erroneous era- 
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sion of contents stored. Also, the efficiency of a 
programming operation is improved. 

Claims 

5 

1. A displaying method in a programming system 
(50) for a programmable controller (60), the 
programming system (50) generating/editing a 
sequence program to be written into a program 
memory (a) of the programmable controller, w 
the programming system (50) being provided 

with display means for displaying the se- 
quence program on its display screen in a 
form thereof transformed to a ladder diagram 
including relay contacts so that the sequence 75 
program to be stored into said program mem- 
ory (b) is interactively generated/edited on said 
display screen, in which in response to the 
reference designation of any ladder circuit pro- 
viding a sequence program having already 20 
been generated, the reference designated lad- 
der circuit is displayed on said display screen 
in a representation distinguished from other 
ladder circuits. 

25 

2. A displaying method in a programming system 
(50) for a programmable controller (60) accord- 
ing to Claim 1 , characterized in that the refer- 
ence designated ladder circuit is displayed in 

an emphasized representation. 30 

3^ A displaying method in a programming system 
(50) for a programmable controller (60) accord- 
ing to Claim 1 , characterized in that the refer- 
ence designated ladder circuit is displayed in a 35 
brightness-inverted representation. 

4. A displaying method in a programming system 
for a programmable controller (60) according 

to Claim 1 , characterized in that at least a part 40 
of the reference designated ladder circuit is 
displayed in a representation distinguished 
from other ladder circuits. 

5. A displaying method in a programming system 45 
(50) for a programmable controller (60) accord- 
ing to Claim 4, characterized in that a circuit 
number of the reference designated ladder cir- 
cuit is displayed in a representation distin- 
guished from the circuit numbers of the other so 
ladder circuits. 



8 



EP 0 551 098 A1 




9 



EP 0 551 098 A1 




10 



EP 0 551 098 A1 



FIG. 3 



PROGRAMMING SYSTEM ^50 



PROGRAM 
MEMORY 




EE 



TEMPORARY STORAGE 
b MEMORY 



(STORE) 



(DUPLICATE) 
Rn 



H 
H 



JjHHO 



[basic program) 



SEQUENCE 
PROGRAM 



11 



EP 0 551 098 A1 




SA 
< 



< 



o 
o 

8E 



LU 

Z 

LU 

O 



o 



7" 




\I 



O T 



tn=) 



CM 

8888 

u ii ii ii ii 
<moo c 



12 



EP 0 551 098 A1 



FIG. 5 
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